Assessment of iPSC teratogenicity throughout directed differentiation toward an alveolar-like phenotype.
Considerable work has gone into creating cell therapies from induced pluripotent stem cells (iPSCs) since their discovery just over a decade ago. However, comparatively little research has been done concerning the safety of iPSCs and their progeny and specifically the mechanisms governing teratogenicity. The aim of this study was to ascertain at what developmental phase iPSCs undergoing differentiation to an alveolar-like phenotype lose their capacity to form a teratoma and uncover potential mechanisms responsible. iPSCs were differentiated using a previously published directed differentiation protocol mirroring alveolar embryogenesis. At each developmental phase cell phenotype was assessed and cells mixed with Matrigel and injected subcutaneously above the hind limbs of NSG mice to determine teratogenicity. A genetic screen of 42 genes commonly associated with teratoma formation was conducted on all the cells and any resulting teratoma. It was found that neither NKX2-1 lung progenitors nor terminally differentiated alveolar-like cells formed teratomas. As expected the expression of pluripotency markers was diminished over differentiation. However, the expression of two proteoglycans, decorin and lumican, was increased more than 3000x during differentiation. Both decorin and lumican are putative tumor suppressors with additional functions in angiogenesis, fibrosis, inflammation and autophagy. We hypothesize that the increasing expression of these proteoglycans by iPSCs as they differentiate may act to inhibit host endothelial cell recruitment when implanted resulting in the inhibition of any teratoma formation by any remaining undifferentiated iPSCs.